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SUMMARIES 
Two reckoning books edited recently in Teheran help 
to form an image of the hitherto almost unknown astronomer 
and mathematician AbE Ja':far Muh. b. Ayylib Tabarli who 
lived in Amul near the Caspian during the Siljuq period 
and observed from 1068 to 1092 A.D. The first of the 
said books is a textbook of Hindi reckoning similar to 
al-Nasawi's reckoning book (1029); the second one teaches 
mental calculation and application of both methods to 
everyday problems, much in the line of Abfi al-Wafs's 
reckoning book (c. 980 A.D.). Both texts are on a rather 
elementary level and include some errors, but they reveal 
their author as a skilled teacher and expound some 
interesting problems not found elsewhere. Moreover, they 
deserve our attention as the most ancient existing arith- 
metic treatises in the Persian language known so far. 
Aufgrund zweier vor kurzem in Teheran gedruckter 
Rechenbiicher Gsst sich eine Vorstellung von dem bisher 
fast unbekannten Astronomen und Mathematiker Abti i'a'far 
Mu+. b. Ayyiib Tabari gewinnen. Er lebte in Amul nahe 
dem Kaspischen Meer unter den Seldschuken und beobachtete 
von 1068 bis 1092 n. Chr. Das erste der beiden Biicher 
ist ein Lehrbuch des Rechnens mit indischen Ziffern, das 
;ihnlich wie das Rechenbuch von Nasawi (1029) angelegt ist. 
Im zweiten Buch werden das Kopfrechnen und die Anwendung 
beider Rechenmethoden auf Probleme des thglichen Lebens 
gelehrt; es hat viele Beriihrungspunkte mit Abii al-WafZ's 
Rechenbuch (ca. 980 nach Chr.). Beide Biicher stehen auf 
ziemlich elementarer Stufe und enthalten einige Fehler; 
aber sie zeigen, dass ihr Verfasser ein erfahrener Lehrer 
war, und bringen einige interessante, bisher im islami- 
schen Bereich nicht belegte Aufgaben. Dariiber hinaus 
verdienen sie unser Interesse als die ;iltesten bis jetzt 
bekanntgewordenen Lehrbiicher der Arithmetik in persischer 
Sprache. 
Persian is the only language which, in the first century of 
Islamic impact, was not subdued by the overwhelming force of the 
Prophet’s language. Already in the tenth century, Persian 
literature reached a first climax with Firdausi’s Shahname. In 
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contrast, Arabic remained the language of science for a long 
time, for the Persian language was considered to be too vague 
for scientific purposes. It may be inferred, however, that there 
existed a practical need for introducing Persian-speaking people 
to the beginnings of scientific knowledge on an elementary level; 
this has been confirmed by recent research which has detected a 
number of popular works dealing with scientific matters [Lazard 
19631. 
In the field of arithmetic, we know that Nasawi (died after 
1076) wrote a textbook of Hindi arithemtic in Persian which he 
had to translate into Arabic in 1029 on the order of Mahmiid of 
Ghazna [Suter 1906; Medovoi 19631. It may be that Blriini, who 
held similar views in his pharmacognosy [Meyerhof 19321, stood 
behind this order. Only the Arabic version of Nasawi's treatise 
has survived. A more extensive mathematical literature in 
Persian begins only with Nasiraddin Tiisi in the 13th century 
[Storey 19581. 
A few years ago, however, two books were published in Teheran 
which shed an interesting light on early mathematical activity 
in the Persian language. Both were written by Abii Ja'far MI.+. 
b. Ayyiib Tabari, of whom until recently not much more was known 
than his name found in an unstudied manuscript [Krause 19361. 
Thanks to the editors ofthosebooks andto some other present 
day Iranists [Storey 1958; Lazard 1963, 19691, we know that our 
author lived in the town of Amul, southeast of the Caspian, in 
the last half of the 11th century, He seems to have been a 
teacher in exact sciences, nine of his works being extant. They 
are all in Persian -- perhaps in an effort to back the Persian 
renaissance under the Saljuqs. Tabari's ZSj, an astronomical 
table work which was still known-in the 14th century, was written 
after 1092. It contains several observational and other dates, 
the earliest one being 1068. So we may fairly say that he was 
a contemporary of 'Omar Khayy5.m. 
The first of the above mentioned books [Tabari 19663 is a text- 
book of Hindi reckoning, much along the lines of Nasawi's 
reckoning book. It bears the simple title Shumk-niime, that 
is ',Reckoning Book." In its three chapters reckoning with whole 
numbers, common fractions and sexagesimal fractions is taught 
in a most systematic manner. Each chapter culminates in the 
extraction of the cube root. The approximation thereof for 
irrational numbers, however, involves a systematic error. The 
calculating methods taught are adapted to the dust board exclu- 
sively. They are most identical with Nasawi's, but the order 
of the material presented and the numerical examples are dif- 
ferent. The order adopted is more systematic than pedagogical. 
Thus, after a full chapter on reckoning with fractions, finally 
in section 30 he teaches that one gets a fraction when two 
whole numbers are divided by each other! So we cannot say 
whether the author had Nasawits book or another textbook 
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on Hindi reckoning before him. In any event, he has succeeded 
in rendering the matter in Persian in a clear, unequivocal man- 
ner . In many cases, however, he had to be satisfied with a 
clumsy Persian explanation of a concise Arabic technical term. 
The second book by our author has the title Mift+ al-Mu'%alzt 
(Key of Commercial Calculations) [Tabari1970]. In its introduc- 
tion the learned editor, Muh. Amin RiyBhi, gives comprehensive 
information about the life and works of Muh. b. Ayyiib. The 
contents of the present work correspond roughly to al-Karaji’s 
al-IGfi fi al-+sZb [Hochheim 1878-18801 or AbCi al WafB”s 
Reckoning Book [Medovoi 1960; Saidan 19711, but on a more elemen- 
tary level, leaving out algebra. The methods taught therein may 
be termed “Arabic arithmetic’: in the sense of A.S. Saidan [Saidan 
19651, but with the underlying conception that mental calculations 
should be exercised whereas more complicated computations should 
be carried out on the dust board. Accordingly, Hindu numerals 
are not avoided completely. 
The work has six chapters (faql) of unequal length which are 
divided into short sections (dar, literally “door,” evidently a 
translation of the Arabic bzb, “door, section”). In the foreword 
the author states that this book should be studied after his 
Shutir-name and he gives a program of the applications to be 
found here. Chapters I and II are mainly theoretical and deal 
with relations of numbers and fractions, rote multiplication and 
division, and root extraction in simple cases. As in al-Karaji 
and Abii al-Waf5’, at the end of each calculation the fractions 
involved are to be converted into a series of simple unit frac- 
tions. The most important means for this is a table of the unit 
fractions corresponding to the multiples of the sixtieth part of 
one. 
Chapters III to V comprise nearly 100 mixed problems of the 
kind which were so popular in reckoning books of all times from 
China to Western Europe [Vogel 1954, 19681. As far as I know, 
this is the most comprehensive collection of such problems in an 
Islamic source published so far. Chapter III, which has 18 
sections, deals with everyday problems that may be solved by a 
simple proportion, such as conversion of measures, exchange, 
alloying, dealing out, etc. Chapter IV comprises 54 problems 
of recreational mathematics and other linear problems, such as 
partnership, profit and loss, interest, etc. Here we find such 
perennial problems as the cistern filled by several tubes, the 
two messengers encountering each other, the lazy workman who is 
paid for working and has to pay for non-working, the tree in the 
water, time-telling and guessing of numbers, the seven guardians 
in the orange garden and many others. One interesting problem 
where an arithmetic series is involved concerns the salary for 
digging out a well. It is proportional to the sum of the numbers 
from one to the depth of the well in cubits which is indeed a 
good approximation to the total work required to remove the 
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excavated material, that is to the integral of force times dis- 
tance. Another problem requires determining ten weights such 
that all loads between 1 and 20,000 drams may be weighed there- 
with. The answer, is, of course, the geometric series with 
ratio 3. 
Chapter V, which has 14 sections, is of a more abstract nature 
It concerns the Rule of False Position and other special methods. 
It shows a certain connection with the well-known Liber Augmenti 
et Diminutionis [Libri 18381. In all the many problems, the 
solution is prescribed step by step, but without any explanation, 
exactly as on the Babylonian tablets 3000 years earlier. Also 
a few quadratic problems are solved in the same manner, such as 
a problem of compound interest wherein the total interest and 
the first of three instalments are given. 
The last chapter of the book deals with mensuration, a current 
topic in Arabic reckoning books of this kind. It comprises 64 
sections and is thus nearly as extensive as the corresponding 
part in al-K&hi's MiftSh al-His% [Rozenfeld 19561. It must be 
mentioned, however, that'in F4uh. b. Ayyiib's text 2.5 sections 
contain definitions much in the manner of Hero. In many instan- 
ces, one can feel a trend to exasperating length, as in the 
computation of the area of a circle in six different ways. The 
formulae given without demonstrations are exact or good approxi- 
mations in most cases. 
Summing up, here we have a very interesting witness of Islamic 
school tradition which deserves further research not so much 
because of its rather elementary mathematical content, but in view 
of the many perspectives of cultural interdependence which it 
opens, not to speak of the importance of both texts for the 
history of the Persian scientific language which could not be 
dealt with in this space. 
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